The authors of this study examined the relationship between life attitude and physical disease state and found that psychological well being mediated patients' illness course. Coherence and life control were endorsed as the important components of psychological well being. A multi-dimensional measure of life purpose was administered to 97 older adults on the acute rehabilitation unit of a major medical center in the United States. The severity of their illness burden was computed blindly by a physician rater. Regression analysis was conducted to determine if life attitude was predictive of the symptom ratings and factor analysis was performed on the individual items of the life attitude instrument to highlight the psychological profile of the older adults in this study for whom health challenges were primary. There was a significant relationship between life attitude and disease severity, even though the fit of the model indicated the need for other explanatory factors to fully account for sickness. Factor analysis demonstrated that items defined as measuring coherence and life control explained the largest proportion of total variance. Coherence incorporated the logical integration and consistent understanding of one's self and the world at large. Life control referred to volition in decision making, exercising of personal responsibility, and the unfolding of life events. The findings suggested that in older adults undergoing medical hospitalization, psychological resilience had a retrospective orientation rather than prospective. The significant influence of life attitude on patients' physical condition was consistent with clinical observations that the patients who resiliently endure health challenges seem to possess a hardy psychological reserve.
INTRODUCTION
Physicians and psychologists agree that although disease is organic, the mitigating effects of psychological well being have been observed time and again. Some patients present with a cascade of complications and sickness while others overcome medical setbacks with notable resilience. Selye first identified the Hypothalamic-Pituitary-Adrenal axis to explain the body's activation of the immune system in response to stressors [1] . The term psychoneuroimmunology refers to the inseparability of mind and body [2, 3] . Berczi described Selye's stress syndrome as similar to the neuroimmunoregulatory activation response against infection and injury [4] .
The psychobiology of healthy correlates has subsequently become a focus of research interest. Dockray and Steptoe found positive affect to be associated with reduced risk of disease as a result of decreases in cortisol and systemic inflammation with increases in cellular response [5] . Ryff et al. found associations between well being and optimal serum levels of cortisol, norepinephrine, adrenal function, waist-hip ratio, heart function, and high-density cholesterol [6] .
Wellness in the general population has been discussed as far back as the middle of the 20 th century [7] . The World Health Organization initially described it as "not just the absence of illness but a state of complete physical, mental and social well-being" [8] . The concept has often been equated with purpose in life, well-being, quality of life, psychological hardiness, commitment and challenge, and sense of control [9] [10] [11] [12] .
Wellness (intended as synonymous to well being) in older adulthood has been conceptualized by various terms. Cowen identified competence, resilience, social systems assimilation, and empowerment as its basic elements [13] . Ryff and Keyes emphasized autonomy, environmental mastery, personal growth, positive interpersonal relationships, purpose in life, and self-acceptance as its six dimensions [14] . Mirowsky & Ross attributed well being to economic prosperity, employment, marriage, children, education, health and physical function, and sense of control [15] . Well being in the context of aging-related disability was defined as the capacity to tolerate adversity and make one's own decisions [16] .
Purpose in life was originally conceptualized five decades ago [17] . The construct was first associated with the idea of "will to meaning" where lack of fulfillment of this humanistic need was thought to lead to desperate feelings of emptiness [18] . Its seminal theorist Frankl was a contemporary of those scientists who pioneered the view of mind as biologically connected to body [17] .
Purpose in life has been incorporated not only into psychological discussions of well being but it is also endorsed in multidisciplinary contexts including in healthcare. Nearly two decades ago, one oncologist and surgeon emphasized that life experience abundant in meaning and value was essential to staying healthy [19] . A short time later, researchers identified "a sense of meaning and purpose" as a core principle of stress-resilience [20] .
The Life Attitude Profile was restructured from two existing measures [7] . It incorporated the Purpose in Life Test and a measure of goal seeking [21] . The approach of integrating existing measures of meaning in life and other aspects of well being (ideally ones standardized and validated for older adults) has been common. For example, it also has suggested that other well being constructs pertinent to older adults include sense of coherence and selftranscendence. Antonovsky conceptualized sense of coherence as healthy tolerance for the exigencies of living because of the innateness of one's world view [22] . Self-transcendence is consistent with Erikson's theory of psychosocial development identifying issues of generativity as arising in older adulthood [23, 24] . The method of combining already standardized measures and further simplifying their latent structures has been generally sound and in keeping with measurement theory conventions.
In the current study, the target sample consisted of older adults who were medically hospitalized for serious illnesses. Patients frequently expressed that the helplessness inherent in illness acuity led them to perceive themselves as occupying the "final stage" of life, despite having enjoyed multiple decades of adaptive coping, self-efficacy and successful living in general. They understandably focused on unfulfilled physical needs as if their capacity for a meaningful sense of purpose was diminished.
Evaluating the impact of meaningful sense of purpose, and more broadly well being, on illness state might widen nonpharmacological venues for intervening with afflicted individuals and enhance the benefits to them of allopathic and osteopathic medical care. This study intended to highlight one aspect of older adulthood from a developmental standpoint and in part explain the widespread clinical observation that individuals recovering from major illnesses with a meaningful sense of purpose tend to be healthier physically and have reinforced reasons to live.
METHODOLOGY AND MATERIALS

Participants
Participants included 97 consenting older adults undergoing inpatient rehabilitation at a medical center in the Midwest metropolitan area in the United States. Their ages ranged between 65 and 97 years. The distribution of their gender was 61% female and 39% male. The sample was racially/ethnically representative of the facility's surrounding catchment area. The formation of the target sample occurred independently of the research study since hospital census is determined first by the healthcare needs of the geographical area receiving its services and second according to medical necessity as the primary criteria for acute admission. The sole physiatrist group on medical staff at the facility provided access to consenting patients as part of their endorsement of the project.
The study site was a large 360-bed, full service health care facility that partnered with a medical staff of nearly 500 physicians. Inpatient rehabilitation was provided in a 60-bed independent unit accredited by the Commission on Accreditation of Rehabilitation Facilities (CARF). The medical center has received a number of awards and recognitions for its specialty care including in cerebrovascular disease and total hip replacement.
Sampling and Recruitment
Recruiting of participants occurred on the same afternoon weekly for a period of six months and was facilitated primarily by doctoral clinical psychology students undergoing preparation as clinicians of medically hospitalized older adults. The principal investigators, who were licensed clinical psychologists with staff privileges at the study site, reviewed the weekly census reports and the medical records of individuals newly admitted onto the Acute Rehabilitation unit to determine who was appropriate for the study. Patients undergoing treatment who were at least 65 years in age and had the decisional capacity to give informed consent were included in the target sample and were excluded only if they carried diagnoses of dementia, delirium, cerebrovascular accident, traumatic brain injury, or other central nervous system diseases associated with impairments in cognitive functioning; or if their first language was not English. Random identification numbers decipherable only by a key were assigned to all willing participants. Their involvement was sought during unscheduled therapy time. This study received dual a priori Institutional Review Board approval.
Measures
The Cumulative Illness Rating Scale for Geriatrics (CIRS-G) was a measure of medical illness burden that the consulting physician rated for each patient on the basis of physical exams, review of symptoms, and lab results. The authors of the instrument report good face validity and interrater reliability ranging from 0.78 to 0.88 [25] . Scoring yielded five values; total number of organ systems endorsed as medically burdened, total burden score, ratio of total burden score to the number of organ systems burdened-that yielded a severity index per organ system, and the number of systems at the highest severity ratings of 3 and 4. The rating options provided at a glance patients' disease state reflecting a few serious problems, multiple problems of mild to moderate severity, and potentially severe problems that warranted the high ratings. The outcome variable from the CIRS-G used in this study was the severity index (total burden score divided by number of organ systems involved).
The Life Attitude Profile (LAP) was a multidimensional measurement of motivation to find meaning and purpose in life [7] . It was comprised of the following subscales: Purpose, Coherence, Existential Emptiness (scored in reverse), Life Control, Goal Seeking Orientation, and Death Acceptance. The scale was a self-report measure eliciting responses along a 7-point Likert scale ranging from "strongly agree" to "strongly disagree." The original validation study indicated satisfactory to very good (i.e. 0.31 to 0.75) construct validity [7] .
Procedures
As indicated above, participant recruitment was determined on the basis of admission information contained in weekly status reports of patients on the Acute Rehabilitation unit at a large medical center. The research team consisted of a licensed clinical psychologist and clinical psychology doctoral students (receiving course credit) who initiated one-to-one contact with patients during their unscheduled physical, occupational and speech therapy time. Consenting patients were introduced to the study based on a recruitment script that emphasized the voluntary nature of their sought-after participation. They were asked to provide their signature on an IRB-authorized written consent form and then engaged in the administration of the LAP.
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Data Analysis
The one sample t-test was calculated to establish the significantly higher illness burden of medically-hospitalized older adults relative to healthy individuals and those with mild problems or significant problems in the past. Bivariate regression was computed with the disease severity ratings as the outcome variable and life attitude as predictor. Principal components factor analysis was conducted using SPSS 19.0. The decision on how many factors to retain was based on a comparison between Kaiser's recommendation of eigenvalues over one and the scree plot [26] . Varimax rotation addressed the expectable relatedness of the questionnaire items.
RESULTS
Life Attitude and Disease Severity
Mean medical illness burden was 2.27 (0.38). The one sample t-test comparing the average of the study sample to the parameter µ = 0 reflecting good health indicated that participants in this study had significantly high disease severity, t(96) = 59.23, p < 0.001. A similar finding was obtained when the comparison was made to the parameter µ = 1 for mild symptoms, t(96) = 33.20, p < 0.001. The extremely low false positive error rate in each computation led to no changes in significance of the overall conclusions even after correcting for the multiple comparisons.
Regression analysis suggested that the effect of life attitude on sickness was small, β = 0.24 but significant nonetheless, t(96) = 2.40, p < 0.05. Although the total variability of illness burden explained by psychological resilience was R 2 = 5.7%, the model was likewise significant, F(1, 96) = 5.75, p < 0.05. Life attitude was an explanatory factor of sickness.
Explanatory Factors of Illness
Prior to completing the factor analysis, a data cleaning step was required. Of the original 30 survey questions comprising the Life Attitude Profile, there was a high degree of multicollinearity among 12 of them. Table 1 summarizes this potential source of bias. After removing these items, the determinant of the subsequent correlation matrix was 0.027 indicating that the invariably remaining multicollinearity was at an appropriately moderate level to render the factor analysis valid [27] . This value reflected a suitable reduction of the initial determinant computed on the strongly related items that was in the unacceptable range of less than 0.00001. At the same time, Bartlett's test of sphericity (χ 2 = 315.35, p < 0.01) indicated that the degree of relationship between the questionnaire items was greater than zero (i.e. above the problematically low threshold). The Kaiser-Meyer-Olkin measure of 0.526 suggested that sampling adequacy was achieved.
Seven factors were extracted that accounted for 63.7% of the total variance. There was a reduction in error of more 
DISCUSSION
The significant influence of life attitude on medical illness burden logically follows not only what has been observed clinically in hospitalized patients but also the findings increasingly arising in empirical research. The MIDUS (Midlife Development in the United States) studies have connected proinflammatory markers, namely Interleukin-6, cortisol, C-reactive protein and fibrinogen, to stress and aging [28] [29] [30] [31] [32] [33] [34] [35] [36] . Researchers have found that chronic and acute stressors (i.e. childhood traumas, parental neglect, difficulties in adulthood, etc.) have generated profiles similar to those of older and oldest adults. A focus on identifying possible mitigating factors of aged proinflammatory markers will contribute to the literature.
Most studies that examine meaningful sense of purpose as a mitigating factor of medical illnesses emphasize strength of character and having a strong will. Much like the tenets of cognitive behavioral theory, their underlying orientation is that empowering thoughts, i.e. "I can get through this," precipitate behavior change. Patient clinical care suggests that psychological resources and physical hardiness are connected physiologically as evidenced by biomarker and neuroplasticity research, which has provided the rationale for this study.
In the field of neuroscience, plasticity refers to the constant state of bodily flux marked by a continual rearrangement of internal relationships secondary to bi-directionality between behaviors and the brain maturation process. It is understood as innate to human functioning. Losing a perceived challenge can deplete testosterone levels; stress modifies the rate of release of cortisol. Differences in experience have influenced disconcordant courses of schizophrenia in identical twins. Neuronal and glial cells potentiate based on the activity of their neighboring cells. Experience alters signaling at a given synapse affecting the number and distribution of neurotransmitter receptors in the postsynaptic region.
Although including a limited number of potential predictor variables, this study did demonstrate what psychologists and physicians have commonly observed in hospital settings that although disease is organic, the mitigating effects of psychological well being are evident. Psychosocial factors provide a context to the way some patients present with a cascade of complications and sickness while others overcome medical setbacks with significant resilience. Neurocognitive reserve is a concept that helps to account for individual differences in the degree of association between physical pathology and the clinical expression of disease, or discrepancies in observed and expected functional impairment [37] .
A broader understanding of the influence of psychological resources could enhance how health care is delivered and a healthy status is maintained. Central to traditional medicine are symptoms as the focal point for basing treatment. Although medical education curriculums do incorporate physician-patient communication courses and empirical evidence has demonstrated the impact of a good relationship on treatment efficacy, the promotion of meaningful sense of purpose and other psychological resources is typically embraced subsequent to the detection of depression or related psychiatric symptoms, not preemptively. If there were a diminished illness burden among medically hospitalized patients, it is not unreasonable to envision a decrease in polypharmacy and repeat hospitalizations as eventual outcomes. Greater emphasis on psychological resilience in the older adult stage of life could broaden healthcare perceptions of aging-related illnesses, offset the often downward spiral of polypharmacy, and lessen the prevalence of undiagnosed physical symptoms. Adverse effects related to hospitalizations have generated $9 billion in extra costs in as many as 5% -10% of patients with up to 16% of them being elderly [38] . Up to 30% of symptoms reported in primary care visits are medically unexplained [39] . Polypharmacy constitutes 9% of medications among the elderly and is a major risk factor of physical decline, causing added frequent falling and sleep disturbances [40] .
In the current research study, meaningful sense of purpose in a sample of medically-ill older adults was comprised 
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of characteristics and experiences that reflected the uniqueness of their stage of life. Participants commonly minimized the ratings of the statement, "I feel the lack of and a need to find a real meaning in purpose in my life," according to what was for them the realistic view that this advanced psychological need was less salient at the time than during other phases of their lives. However, low scores on the LAP were considered to reflect an immature psyche toward the attainment of growth [41] . To reiterate, the latent factor that had the highest loading in the analysis of the LAP questionnaire items comprised what the existing meaning and purpose measure categorized primarily as "Coherence" and "Life Control." Among the hospitalized older adults the following items were more explanatory and appropriately descriptive of their life stage: The researchers involved in the data collection phase of the project frequently had the opportunity to gather information about the rationales for the answers that participants provided. What was learned was that the presence of major medical illness often confounded their responses. Patients commonly expressed, "I would have agreed more with that statement before this happened [referring to their sickness]," and, "I used to feel that was true when I was young."
Future research will make a contribution if a range of psychological and physiological variables can be included in the regression model attempting to explain medical illness burden. Prominent physical ones known to most health care providers are family and medical history together with nicotine usage. Important psychological explanatory factors have been typically comprised of mental health state, personality styles, and temperament. The benefit of such an empirically and clinically based approach might enhance explanations of the interworking of mind and body. A behavioral interpretation of neural plasticity, the expansions and reductions of connections in the neurons and glial cells influenced by one's experiences that perpetually reinforces resiliency and acquisition of adaptive behaviors as a result of those internal processes, could be developed.
Limitations of this study included a potential for bias in the target sample since participants were recruited from an inpatient rehabilitation unit in a single medical center in the Chicago metropolitan, Illinois area. Older adults in the surrounding community tended to practice devout Catholicism and be homogenously of the lower middle class socioeconomic strata. Many of the patients possessed unfailing resilience in the face of major medical illness because it was consistent with their religious beliefs. It is possible that atheist or agnostic participants might not endorse items of coherence and life control for which the emphasis is on psychological wholeness and an understanding of life beyond themselves; unfortunately, religious background was not controlled for as part of this study. It was the clinical observation of the principal investigators that the patients who comprised the target sample were inclined to experience luxury in life defined by material standards of a disparate nature compared to their upper and upper middle class counterparts. Their mindset that psychological resources were the equivalent of their own internal riches might have been more characteristic of their specific cohort which could limit the generalizability of the findings to the broader population.
Other limitations included the relatively small sample size for the factor analysis. Although sampling adequacy was established statistically, purist statisticians have been known to define minimum sample sizes of 300 and 500 as appropriate. At very smallest, five to ten participants per variable has typically been recommended. In the current study, there were 5.3 participants per question. Nonetheless, this study accomplished one of the researchers' intent to suggest that sense of purpose in older adults might be influenced by a developmental progression that is often not well understood.
According to the US Census Bureau Decennial Census Projections more than 35 million Americans are age 65 years and older; by 2050 this figure is estimated to double to 70 million. Individuals in the fastest growing age group are 85 years and older and comprise 4.5 million of the population; it is estimated that by 2050 there will be more than 21 million approaching their ninth decade of life as a result of the significantly lengthened life span [42] . Currently, one out of every nine American is considered an older adult.
In our society, older adults tend to be marginalized. Ageism exists because inherent in the human condition is a fear of growing older to the point of lacking the capacity to sustain oneself. Misconceptions include the portrayal of older adults as isolated, depressed, unable to cope, cognitively impaired, and dependent on others. Assumptions are made that depression is a natural part of aging; complaints about memory are indicative of dementia; and older adults who are vital and living well are exceptions rather than the rule [43] .
By expanding current research of older adults, the investigators intended not only to broaden understanding of the psychological functioning of seniors but also to disseminate information that will debunk myths and facilitate the view that older adulthood has its rewards and challenges much like each of the stages of life that precede it. It is the intent of the investigators of the current study to seek out research and intervention methods that enhance quality of life in older adults to reduce healthcare costs and respond holistically to the aging of America.
